ABSTRACT BACKGROUND: Traumatic injury is near the top of World Health Organization list of leading causes of death, and one of the major factors affecting mortality is the severity of the trauma. During medical intervention for trauma patients, some injuries may be overlooked, and this misstep may be the basis of a malpractice claim. The objective of this study was to provide a new approach to evaluating medical malpractice cases by discussing the benefits of the use of trauma scores.
INTRODUCTION
In trauma cases resulting in patient death, determination of the cause of death and the causation of death with the systems are utilized for this purpose. Calculation of a trauma score provides identification of the severity of trauma, prediction of the probability of survival, and evaluation of applied treatment protocols. In the calculation process, all injuries are identified, classified, and scored. [1] [2] [3] [4] Frequently referenced scoring systems include the Abbreviated Injury Scale (AIS), the Injury Severity Score (ISS), and New Injury Severity Score (NISS). [1, 4] This study provides a new approach to evaluating medical malpractice claim cases, not only for forensic medicine specialists, but also for academics from all specialties who may be called by the courts to be an expert witness to assist with determining any responsibility of the physician in the cause of death.
In a case of trauma patient death after possible medical malpractice, the injuries that initially led the patient to go to the hospital should be described as either "lethal injury even if there was no malpractice" or "non-lethal injury if accurate treatment applied." It is obvious that this can be achieved by calculating trauma scores. In this way, the effect of faulty acts or omissions of physicians on the death of the patient can be determined.
MATERIALS AND METHODS

Case Selection
Cases were selected from the case archive of the General Committee of the Council of Forensic Medicine (GC of CFM) that were discussed and concluded between the years 2010 and 2013. GC is a second-opinion board for discussing and concluding the reports with objection, and also is the supreme decision authority of the CFM. Therefore, the decisions of the GC are the final decisions of the council. All medical malpractice case files were searched retrospectively and evaluated. Only cases of trauma were selected for the study, regardless of the type of trauma.
Data Collection
For all cases included, the following records were retrieved: patient demographic data of age and sex, information about the incident (type of trauma), medical records of all health institutions involved including complete records of all injuries, medical specialties involved (general surgery, neurosurgery, etc.), diagnoses and treatment protocols (especially medical records of accused physicians collected separately); and results of ancillary tests and autopsy, if performed.
Calculation of Injury Scores and Case Classification
The calculation of the ISS and NISS was carried out retrospectively according to the "Abbreviated Injury Scale 2005, Update 2008" [5] with the findings of accused physicians examined separately as well as exact trauma scores calculated with the findings obtained at the last evaluation of the patient, or during autopsy. ISS and NISS of 15 or less was accepted as minor trauma (non-lethal injury if accurate treatment applied) and classed as Group 1, ISS and NISS of 16 or more was considered major trauma (lethal injury even if there is no malpractice) and categorized as Group 2, and ISS and NISS of 75 was accepted as lethal injury even if accurate treatment applied and made up Group 3 for this study.
RESULTS
A total of 263 medical malpractice cases were discussed and concluded in the GC between 2010 and 2013, and of these, there were 120 cases of inpatient stay that ended with the death of the patient. There were 26 reports (9.9% among overall medical malpractice cases and 21.7% among death cases) from this time period that met our selection criteria. One case was excluded due to the type of malpractice claimed: The physician was accused of "not administering tetanus vaccine after trauma." All calculations and evaluations of this study were performed using those 25 files. Twentyone patients (84%) were men and 4 (16%) were women, with an overall male-to-female ratio of 5.3:1. The mean age of the patients was 36.7±17.0 years (range: 8-76 years).
All cases involved 1 or more branches of surgery. In 11 cases (44%), injuries were related to general surgery, and next in frequency was neurosurgery, with 6 cases (24%). Other surgical specialties involved were 4 cases (16%) of cardiovascular surgery, 2 cases (8%) of orthopedics, 1 case of pediatric surgery, and 1 of thoracic surgery. Thirteen cases (52%) were admitted to the hospital due to a traffic accident, 4 cases (16%) were due to sharp force injury, 2 cases (8%) were due to occupational accident, 2 cases (8%) were due to firearm-related injury, and the remainder were various other types of injury. The mean duration of hospitalization for each case was 2.4±3.4 days (range: 0-13 days). Ten patients (40%) died on the same day of the trauma, and 6 patients (24%) died the next day.
In these 25 case files, 34 physicians were accused of medical malpractice. In 9 cases, 2 physicians were accused, while in 16 cases, only 1 physician was accused. Of the physicians, 20 (58.8%) were specialists, 11 physicians (32.4%) were general practitioners, and 3 physicians (8.8%) were residents. Twenty-one (84%) interventions that led to accusation of malpractice occurred in state hospitals, 3 (12%) occurred in private hospitals, and 1 (4%) occurred at a teaching hospital.
After the calculation of trauma scores, in 23 cases (92%) exact ISS score of the patient was greater than 16 (lethal trauma) (Group 2), and in 2 cases (8%) trauma score was less than 16 (minor trauma) (Group 1). Fifteen of 23 patients (65.2%) in Group 2 were evaluated as Group 1 in 20 the physicians' medical records. Three patients were evaluated as Group 1 by the first accused physician but evaluated as Group 2 by a second accused physician. When claims were assessed with respect to the first physician, in 15 cases (60%), the first physician was accused of "not performing the required intervention." In 3 cases, the physician was accused of "missing an injury," and in 3 cases, the physician was accused of "not having the required consultations." In 4 cases, physicians were accused of 4 different claims, such as "starting the treatment late," "late referral to higher level health center," "referral without any evaluation or intervention," and "no detailed claim." For the second physician, in 3 cases out of 9 (33.3%), the physician was accused of "not performing the required intervention." In 2 cases, the physician was accused of "not paying attention," and in 2 cases, the physician was accused of "not coming or coming late to the hospital despite being called." In 1 case, the physician was accused of "missing an injury," and in 1 case the physician was accused of "referral to a higher level health center without having any consultations." All patient and accused physician data, as well as information about the interventions that resulted in claim of malpractice are presented in Tables 1 and 2 .
In 12 of 25 cases (48%), the GC concluded that the events constituted malpractice. In 4 cases, the first physician's intervention was found to be proper, but the second physician had committed malpractice. In 2 cases, it was concluded that both physicians' interventions were acts of malpractice. In the remaining 6 cases, only 1 physician was accused.
When the results of the GC reports were evaluated, the severity of the trauma was mentioned in only 5 reports. In 4 of these, in which the ISS was calculated to be greater 16, it Arslan et al. Use of trauma scoring systems to determine the physician' s responsibility in cases of traumatic death with medical malpractice claim was concluded that survival was not certain even in the case of correct treatment, and in 1 case, in which the ISS was equal to 16, the conclusion was "patient may survive with accurate treatment." In the remaining cases, no conclusion was reached about the severity of the trauma. The conclusions reached by the GC decisions and the ISS values calculated are presented in Tables 3, 4 and 5.
Calculated NISS results were quite similar in classification. In 1 case, the correct ISS calculated was 14, and the NISS was 17 (moved into Group 2), but the score was also elevated from 14 to 17 according to the first physician's records. In another case, the correct NISS was calculated as 75, while the ISS was 45 (moved into Group 3), but the first physician's findings resulted in NISS and ISS of 25. In the other cases, groups did not change according to ISS or NISS value.
DISCUSSION
Injuries are an important public health concern. According to the 2014 report "Injuries and Violence: the Facts" from the World Health Organization (WHO), traffic accidents and falls are high on the lists of leading causes of traumatic deaths. In 2012, traffic accidents were ranked 9 th and falls were ranked 21 st on the list of leading causes of death, with ischemic heart diseases ranked at the top. According to a WHO prediction for 2030, deaths due to traffic accidents are expected to rise to 7th place, and falls to rise to the 17 th rank. [6] In a trauma patient, one of the major factors affecting mortality is the severity of the trauma. [4, 7] Various scoring systems are utilized to evaluate injuries with an objective approach. Some of these scoring systems are anatomical, and some are based on physiological status. The most widely used scoring systems are the AIS, the ISS, the NISS, the Glasgow Coma Scale (GCS), the Trauma and Injury and Severity Score (TRISS), the Revised Trauma Score (RTS), and A Severity Characterization of Trauma (ASCOT).
[5, [8] [9] [10] [11] [12] Trauma scoring systems are also used during autopsy to evaluate the effect of the trauma on cause of death. There are numerous studies comparing postmortem and antemortem trauma scores at autopsy. [2, 3, [13] [14] [15] [16] [17] [18] In the emergency room, some injuries may be overlooked during interventions, and this may be the source of a malpractice claim. Among all medical specialties, specialties that deal with trauma carry an increased malpractice risk. [19] At the moment of admission to a health center, one of the most important steps is to determine the severity of the trauma and perform the appropriate triage on trauma patients.
When evaluating a medical malpractice case, the following criteria should be considered: 1) approaches taken by the physicians; 2) whether or not the physicians provided the standard required care and attention; 3) whether informed consent was obtained; 4) whether the physician's order required ancillary tests and whether it required consultations; 5) whether the correct diagnosis was made and whether the physician(s) ordered the correct treatment and surgical protocol; 6) whether the follow-up and monitoring were accurate; 7) whether the outcome was an expected complication, or an adverse effect; and 8) if the outcome was a complication, whether it was diagnosed in the early period and whether the complication management was protocol-correct. [19] [20] [21] [22] Weiland et al. [21] added some other factors affecting malpractice risk: hospital designation, physician training, and management of injured patients.
Determining the severity of the trauma may have a key role in concluding the malpractice claims of trauma patients concerning two points: 1) Could the physician have arrived at the correct diagnosis without missing any injury? and 2) Could the outcome have changed if there was no malpractice (if the correct treatment/surgery were administered)?
In the present study, according to the trauma scores calculated from the accused physicians' medical records, 60% of the ISS values (n=15; correct group was Group 2 while the first physician evaluated patient as Group 1), and 60% of the NISS (n=15; in 1 case, correct group was Group 3, and in 14 cases, accurate group was Group 2, but the first physician evaluated it as 1 level less) were evaluated by the physician as 1 group below the true score. For the second physician, 55.6% of the ISS (n=5) and 44.4% of the NISS (n=4) were evaluated as 1 group below the correct score (Group 2 to 1). Of course, injuries missed on the first evaluation don't always mean that the interventions that followed were not accurate. In the end, only the interventions of 4 out of 15 physicians (26.7%) (first physician evaluated the patient as 1 group below the correct group) were concluded to be malpractice. The reasons for those conclusions were 1) discharging the patient without having the required consultations, 2) missing a vessel injury, 3) not having required consultations, and 4) being late to initiate the treatment. In addition, the interventions of 4 physicians were judged to be malpractice although the first physician's evaluation of trauma severity was accurately labeled with the correct group. The reasons for these conclusions were 1) not performing the required intervention on the scene (ambulance doctor), 2) not performing emergency surgery despite its necessity, 3) late diagnosis and treatment, and 4) missing a jejunum injury. These results indicated that determination of injury severity is important, but evaluation of a medical malpractice case should not be based solely on trauma scores.
With regard to the accuracy of the trauma score groups as calculated from the medical records of accused physicians, there was no statistically significant correlation between the accuracy and the malpractice conclusion of the GC for either the ISS or the NISS (p>0.05). This demonstrates that while discussing and reaching a conclusion about the responsibility of a physician in a malpractice case, the trauma score is not enough information to evaluate the whole case. Other decisive factors should also be considered. When writing the report, trauma severity should be stated by an expert witness classified in the following 3 categories: 1) non-lethal injury, if accurate treatment is applied; 2) lethal injury although there is no malpractice; 3) lethal injury even if accurate treatment is applied. This will allow the expert witness to determine the level of responsibility of any perpetrator and the physician in the patient's death. These conclusions may assist the judges to make decisions on guilt ratios of a perpetrator and the physician in a death with respect to both criminal and compensation law.
Another point that should be discussed in medical malpractice cases is the need for autopsy. In the present study, autopsy was performed in 18 cases (72%), and of these, in 8 cases (44.4%) the correct ISS and NISS group was elevated according to the autopsy findings. In addition to the important role of autopsy findings in improving trauma management and quality assurance, [23] autopsy is mandatory in the investigation of malpractice to reveal whether or not an injury was missed. The purpose of an autopsy is not just to accuse the physician; autopsy findings may justify the actions of a defendant physician and their responsibility in the death may be reduced. Autopsy may reveal unrecognized diseases or missed injuries, or may confirm the clinical diagnosis of accused physicians. [24] In 1 case in this study, NISS value was calculated as 75 (while the physician's score was 25) and the severity was interpreted as "lethal injury even if accurate treatment applied." This means "the outcome would not change even if there was no malpractice." In this case GC decided that the "required interventions were performed, required consultations were held, and there was no malpractice," but did not mention the severity of trauma, probably because it was concluded that there was no malpractice. In the study of Enderson et al., in which missing injuries were evaluated in a university hospital medical center, musculoskeletal injuries were most frequently missed, and they concluded that closed-head injuries and alcohol or drug influence on the patient were the most frequent contributing factors to missing an injury. [25] Weiland et al. [21] also reported similar missed injury pattern, with overlooked fractures ranked first, followed by head injuries and thoracic or abdominal injuries. All missed injuries have an effect on the trauma scores of a patient on admission. A missed injury detected during autopsy may assist an expert witness to form a conclusion about the possibility of malpractice.
In conclusion, a multidirectional approach should be taken in a malpractice case. Evaluating the initial diagnosis is the one step. Comparing the initial diagnosis and the final diagnosis with the ISS and NISS calculated using the initial medical records and autopsy findings may aid in establishing an accurate conclusion, especially with respect to missed injuries.
